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mice with IL-1 followed by Ad-LAP (TGF-beta inhibitor) or control 
virus injection 2 days later. Proteoglycan synthesis (35S-sulphate 
incorporation) and PG content of the cartilage were determined. 
Results: We show that both TGF-betaRI and -II expressions de- 
creased with age, as did the expression of TGF-beta2 and -3. Al- 
though the number of cells positive for the Smad proteins was not 
altered, the number of cells expressing Smad2P strongly dropped 
in old mice. IL-1 did not alter the expression patterns. 
To assess the functional consequence of the lack of TGF-beta 
signaling in old mice we inhibited TGF-beta with LAP in young 
mice. This resulted in a reduced level of proteoglycan synthesis 
and aggravation of proteoglycan depletion in the cartilage. 
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Conclusions: The limited response of old mice to TGF-beta 
induced-lL-1 counteraction is not due to a diminished level of in- 
tracellular signaling molecules or an up regulation of intracellular 
inhibitors but likely due to an intrinsic absence of sufficient TGF- 
beta receptor expression. Blocking TGF-beta distorted the natu- 
ral repair response after IL-1 injection. TGF-beta appears to play 
an important role in repair of cartilage and a lack of TGF-beta re- 
sponsiveness in old mice might be at the root of OA development. 
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Aim: We examined the influence of knee osteoarthritis (OAK), 
knee pain, quadriceps strength, and lean mass on performance- 
based physical functioning to determine if arthritis contributed sig- 
nificantly to inadequate physical performance in mid-aged women 
since arthritis affects performance in the elderly. 
Methods: The population included 880 mid-aged women from 
the Southeast Michigan OA cohort. Knee osteoarthritis was 
based on a Kellgren-Lawrence score _> 2 on x-ray; knee pain 
was defined by self-report (> half-time in the month prior to inter- 
view). Physical functioning measures included computerized gait 
analysis, timed stair climb with and without videography, timed 
40-foot walk, and isometric quadriceps strength. Fat and lean 
mass (kg) was characterized with bioelectrical impedance. Multi- 
ple variable regression models were used to examine the effect 
of OAK, knee pain, quadriceps strength, and body composition 
on physical functioning performance. 
Results: In the study population, 11% of the women had painful 
OAK; 9% had OAK without pain; 18% had knee pain but with- 
out OAK; and 62% had neither OAK nor knee pain. 25% of these 
mid-aged women (mean age 47 years) walked at velocities con- 
sidered functionally inadequate, and 10% at velocities considered 
typical of frailty in older women. 
Knee pain was the consistent correlate of limited gait perfor- 
mance. Women with knee pain had shorter stride lengths (0.05 m; 
p=.004), slower gait velocity (p=.0001), and spent 14% more time 
in double support while walking (p=.011) compared to women 
without OAK or knee pain. Women with painful OAK had 0.24 
m/s lower velocity (p=.0001) and shorter stride lengths (0.11 m; 
p=.0001) compared to women with neither OAK nor pain and 
took approximately 8% longer in the 40-foot walk (p<0.0001). In- 
creased fat mass was more strongly associated with gait mea- 
sures than lean mass. Most of the variation in gait performance 
could be attributed to pain, fat mass, and quadriceps strength. 
Stair climb performance was affected in women with painful OAK. 
They had greater ascent and descent cycle times (p<0.0001), 
took longer in the stair climb overall (p=.0001), and spent more 
time in double support during ascent (p=.001) and descent 
(p=.001) compared to women without OAK or pain. Most of the 
variation in stair climbing performance could be attributed to the 
presence of x-ray defined painful OAK, amount of lean mass, and 
quadriceps strength. 
Conclusions: Compromised physical functioning begins at 
midlife and is highly prevalent with about 25% of women (mean 
age 47 years) potentially benefiting from efforts to forestall subse- 
quent decline in functional status. Major factors affecting walking 
were knee pain, fat mass and quadriceps strength, while factors 
impacting stair climbing were painful OAK, quadriceps strength 
and lean mass. OAK treatment, pain management, optimizing 
quadriceps strength and muscle mass, and minimizing fat mass 
may be effective intervention outcomes. It is yet to be determined 
if mid-aged women will have similar disability trajectories as el- 
derly persons. 
